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AUTOMATIC DISASSEMBLY MACHINE 

BACKGROUND 

1. Field of the Invention 
The present invention generally relates to automatic disas 

sembly machines, and more particularly to an automatic dis 
assembly machine for disassembling a cover from a portable 
electronic device. 

2. Discussion of the RelatedArt 
In recent years, there has been an increase in demand for 

portable electronic devices, such as personal digital assistants 
(PDAs), mobile phones, MP3 players, and MP4 players. 
Commonly, When the portable electronic devices have 
defects, covers of the portable electronic devices should be 
disassembled from the portable electronic devices to alloW 
access for repairing the portable electronic devices. 

Currently, disassembling the covers from the portable elec 
tronic devices is usually done manually, Which is time con 
suming. 
What is needed, therefore, is an automatic disassembly 

machine for disassembling a cover from a portable electronic 
device that can overcome the above-mentioned shortcom 

1ngs. 

SUMMARY 

An automatic disassembly machine is used for detaching a 
cover from a main body of a portable electronic device. The 
cover de?nes a hole therein. The automatic disassembly 
machine includes a holder, a mechanical hand, a poWer 
source, and a controller. The mechanical hand is ?xed on the 
holder. The mechanical hand has an inserting element, and a 
positioning element. The inserting element is con?gured for 
inserting into the hole of the cover and lifting the cover up 
from the portable electronic device. The positioning element 
is con?gured for positioning the cover. The poWer source 
connects to the mechanical hand for driving the mechanical 
hand. The controller connects to the mechanical hand and the 
poWer source for respectively controlling the positioning ele 
ment and the inserting element to detach the cover from the 
portable electronic device. 

Other novel features Will become more apparent from the 
folloWing detailed description, When taken in conjunction 
With the accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The components in the draWings are not necessarily draWn 
to scale, the emphasis instead being placed upon clearly illus 
trating the principles of the present automatic disassembly 
machine. Moreover, in the draWings, like reference numerals 
designate corresponding parts throughout several vieWs, and 
all the vieWs are schematic. 

FIG. 1 is a schematic vieW of an automatic disassembly 
machine in accordance With a preferred embodiment of the 
present invention. 

FIG. 2 is a partial, exploded vieW of the automatic disas 
sembly machine of FIG. 1. 

FIG. 3 is a partial, assembled vieW of the automatic disas 
sembly machine of FIG. 1. 

FIG. 4 is an exploded vieW of a third extension module of 
the automatic disassembly machine of FIG. 2. 

FIG. 5 is an enlarged vieW ofa circled portionV ofFIG. 2. 
FIG. 6 is an exploded vieW of a fourth extension module of 

the automatic disassembly machine of FIG. 2. 
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2 
FIG. 7 is a schematic vieW of the automatic disassembly 

machine of FIG. 1, shoWing a portable electronic device 
placed thereon. 

FIG. 8 is a schematic vieW of the automatic disassembly 
machine of FIG. 1, shoWing a positioning element cutting into 
a cover of the portable electronic device. 

DETAILED DESCRIPTION OF THE 
EMBODIMENTS 

Reference Will noW be made to the draWings to describe 
preferred embodiments of the present automatic disassembly 
machine in detail. 
An automatic disassembly machine according to a pre 

ferred embodiment is used for detaching a cover 74 from a 
main body 72 of a portable electronic device 70. The portable 
electronic device 70 is a mobile phone for exemplary pur 
poses, but may be other portable devices, such as a personal 
digital assistant, an MP3 player, or an MP4 player. The cover 
74 de?nes tWo holes 742 therein (see FIG. 7). Referring to 
FIG. 1, the automatic disassembly machine 100 includes a 
holder 102, a mechanical hand 104, a poWer source 106, and 
a controller 108. The mechanical hand 104 is ?xed on the 
holder 102. The mechanical hand 104 includes tWo inserting 
elements 45 con?gured for inserting into the holes 742 of the 
cover 74 and lifting the cover 74 up from the portable elec 
tronic device 70, and tWo positioning elements 58 con?gured 
for positioning the cover 74. The poWer source 106 connects 
With the mechanical hand 104. The poWer source 106 is used 
for driving the mechanical hand 104. The poWer source 106 
has an air pump (not shoWn) for exemplary purposes. The 
controller 108 connects to the mechanical hand 104 and/or 
the poWer source 102. The controller 108 respectively con 
trols the positioning elements 58 and the inserting elements 
45 to detach the cover 74 from the portable electronic device 
7 0. 

Referring to FIG. 2, the holder 102 includes a bottom board 
11, a platform 12, a sliding board 13, a supporting block 14, 
and a ?-shaped frame 15. The platform 12 includes four 
pillars 121, a top board 122, and a positioning element 126. 
The top board 122 is on top of the four pillars 121. The 
positioning element 126 is located on a top surface of the 
board 122. The positioning element 126 includes tWo long 
restricting blocks 127, tWo short restricting blocks 128, and a 
depression 129 for receiving the portable electronic device 
70. The depression 129 is de?ned in the top surface of the 
board 122. The restricting blocks 126, and 128 surround the 
depression 129. The sliding board 13 is located under the top 
board 122. An upper surface of the sliding board 13 is sloping 
for the detached cover 74 sliding out from the sliding board 
13. The supporting block 14 is under the sliding board 13 for 
supporting the sliding board 13. The ?-shaped frame 15 is 
located above the positioning element 126. The ?-shaped 
frame 15 includes tWo side columns 152, and a top column 
154. The tWo side columns 152 are ?xed on opposite sides of 
the top board 122 of the platform 12. The top column 154 
connects the tWo side columns 152. 
The mechanical hand 104 includes a ?rst extension module 

20, a second extension module 30, a third extension module 
40, a fourth extension module 50, and a ?fth extension mod 
ule 60. 
The ?rst extension module 20 includes an air cylinder 22, 

and a pressing element 23. The air cylinder 22 has a cylinder 
body 222, and a piston rod 224 connected to the cylinderbody 
222. The cylinder body 222 is ?xed on the top column 154 of 
the ?-shaped frame 15 of the holder 102. The pressing ele 
ment 23 includes a pressing board 24, and a cushion 26 on the 
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pressing board 24. The pressing board 24 is ?xed With the 
piston rod 224. The cushion 26 is used to contact the main 
body 72 of the portable electronic device 70, as shoWn in FIG. 
8. 

The second extension module 30 includes an air cylinder 
32, a supporting board 33, tWo sideboards 34, a discharging 
channel 35, tWo restricting boards 36, and a connecting block 
38. The air cylinder 32 has a cylinder body 322, and a moving 
board 324. The moving board 324 has a piston rod (not 
shoWn) connected to the cylinder body 322. The supporting 
board 33 is ?xed on the moving board 324. TWo sideboards 34 
are ?xed on tWo opposite sides of the supporting board 33 
respectively. Each sideboard 34 de?nes a hole 342. The dis 
charging channel 35 is slantWise ?xed to the sideboards 34 
above the sliding board 13 of the holder 102. The restricting 
boards 36 are located on the supporting board 33 beside the 
sideboards 34 correspondingly. The connecting block 38 is 
located at an end of the moving board 324 for connecting With 
the ?fth extension module 60. 

Referring to FIG. 4, the third extension module 40 includes 
an air cylinder 41, a hinge element 42, an upper base 43, tWo 
sleeves 44, tWo inserting elements 45, a middle base 46, a 
disengaging board 47, and a bottom base 48. The air cylinder 
41 has a cylinder body 412, and a piston rod 414 connected to 
the cylinderbody 412. The cylinderbody 412 is located on the 
upper base 43. The hinge element 42 includes pivot rod 422, 
an upper hinge part 424, a middle hinge part 426, and a 
bottom hinge part 428. The hinge parts 424, 426, and 428 are 
rotatably connected to an upper portion, a middle portion, and 
a bottom portion of the pivot rod 422 respectively. The bottom 
hinge part 428 is ?xed to bottom base 48. The upper base 43 
has a sideWall 431, and a bottom Wall 433 connecting With the 
sideWall 431. The third extension module 40 connects With 
the ?fth extension module 60 at a top of the sideWall 431. The 
sideWall 431 de?nes a through hole 432 therethrough. The 
piston rod 414 runs through the through hole 432 and con 
nects With the upper hinge part 424 of the hinge element 42. 
The middle base 46 is ?xed With the bottom base 48 and 
de?nes tWo holes 462 therethrough. The tWo sleeves 44 
engage in the tWo holes 462 respectively. The tWo inserting 
elements 45 are ?xed on the middle hinge part 426 of the 
hinge element 42 and run through the tWo sleeves 44 corre 
spondingly. The disengaging board 47 is ?xed on a side of the 
middle base 46 aWay from the hinge element 42. The disen 
gaging board 47 de?nes tWo arc-shaped grooves 472 corre 
sponding to the holes 462 of the bottom base 48. The tWo 
inserting elements 45 may also run through the tWo arc 
shaped grooves 472 correspondingly. The bottom base 48 has 
tWo pivot shafts 482 on opposite sides of the bottom base 48. 
The tWo pivot shafts 482 engage in the tWo holes 342 of the 
second extension module 30, thereby the third extension 
module 40 rotatably connecting With the second extension 
module 30. 

Referring to FIGS. 4 and 5, each of the inserting elements 
45 is a needle, Which is made of steel. Each inserting element 
45 includes a pole portion 452, a connecting portion 454, and 
a pinhead 456. The connecting portion 454 connects the pole 
portion 452 and the pinhead 456. The pinhead 456 includes a 
columnar portion 4562, a protrusion 4564, and a tapered 
portion 4566. The protrusion 4564 is located betWeen the 
columnar portion 4562 and the tapered portion 4566. The 
pinheads 456 may insert into the holes 742 of the cover 74 of 
the portable electronic device 70. A distance from a center 
axis of the pinhead 456 to an outer surface of the protrusion 
4564, corresponds to the radius of the hole 742 of the cover 
74. 
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4 
Referring to FIGS. 2 and 6, the fourth extension module 50 

includes an air cylinder 52, tWo disengaging poles 53, a 
connecting board 54, tWo sleeves 55, tWo draWing shafts 56, 
a draWing board 57, the tWo positioning elements 58, and tWo 
adjusting elements 59. The air cylinder 52 includes a cylinder 
body 522, a piston rod 524, and a connecting rod 526. The 
piston rod 524 connects the cylinder body 522 and the con 
necting rod 526. The cylinder body 522, the disengaging 
poles 53, the connecting board 54, and the sleeves 55 are ?xed 
together. The connecting board 54 has tWo extending portions 
542. The extending portions 542 are ?xed With the sideboards 
34 of the second extension module 30. The draWing shafts 56 
pass through the connecting board 54 and engage With sleeves 
55 correspondingly. The draWing shafts 56, the draWing 
board 57, the positioning elements 58 and the adjusting ele 
ments 59 are ?xed together. 

Each of the positioning elements 58 includes a positioning 
board 582, and a blade 584 con?gured on the positioning 
board 582. The adjusting elements 59 are located on opposite 
sides of the draWing board 57. Each adjusting element 59 
connects With one of the positioning board 582 and de?nes an 
adjusting hole 592. By adjusting a screW (not shoWn) received 
in the adjusting hole 592, a position of the blade 584 relative 
to the cover 74 of the portable electronic device 70 may be 
adjusted. 

Referring to FIGS. 2 and 7, the ?fth extension module 60 
includes an air cylinder 62, an upper connecting board 64, and 
a loWer connect board 66. The air cylinder 62 includes a 
cylinder body 622, a piston rod 624 connecting With the 
cylinder body 622. One end of the upper connecting board 64 
rotatably connects to the piston rod 624, the other end of the 
upper connecting board 64 is ?xed to a top of the upper base 
43 of the third extension module 40. One end of the loWer 
connect board 66 is ?xed to the cylinder body 622, the other 
end of the loWer connect board 66 rotatably connects to the 
connecting block 38 of the second extension module 30. 
The poWer source 106 comprises the air pump (not shoWn) 

and a plurality of electromagnetic valves (not shoWn). The air 
pump connects to the air cylinders 222, 322, 412,522 and 622 
via the plurality of electromagnetic valves. Each of the elec 
tromagnetic valves electrically connects With the controller 
108. By the controller 108 controlling the electromagnetic 
valves, the positioning elements 58 of the mechanical hand 
104 position the cover 74 by action of the plates 584 cutting 
into the cover 74, and the inserting elements 45 of the 
mechanical hand 104 inserting into the holes 742 of the cover 
7 4. 

Referring to FIGS. 2 and 7, before use, the piston rods 224, 
and 524 of the automatic disassembly machine 100 are 
retracted into the cylinder bodies 222, and 522 respectively. 
The piston rods 414, and 624 extend outside the cylinder 
bodies 412, and 622 respectively. In addition, an end of the 
moving board 324 connecting With the loWer connect board 
66 of the ?fth extension module 60 is positioned apart from 
the cylinder body 322. 

lnuse, the portable electronic device 70 is positioned by the 
positioning element 126 of the holder 102 of the automatic 
disassembly machine 100; and then the poWer source 106 is 
started up. Under control of the controller 1 08, ?rst, in the ?rst 
extension module 20, the piston rods 224 extend out from the 
cylinder bodies 222, thereby causing the pressing element 23 
to press on the main body 72 of the portable electronic device 
70. Second, in the second extension module 30, the end of the 
moving board 324 connected to the loWer connect board 66 
moves toWards the cylinder body 322; the moving board 324 
brings the extension modules 40, 50, and 60 close to the 
portable electronic device 70. Temporarily, the inserting ele 
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ments 45 of the third extension module 40 are adjacent to the 
holes 742 of the portable electronic device 70, and the posi 
tioning elements 58 of the fourth extension module 50 are 
adjacent to the cover 74 of the portable electronic device 70. 
Third, in the third extension module 40, the piston rod 414 is 
retracted into the main body 412. The piston rod 414 draWs 
the upper hinge part 424 of the hinge element 42 to move, 
Whereby the pivot rod 422 rotates about the bottom hinge part 
428, and thus the hinge part 426 causes the inserting elements 
45 to extend out the disengaging board 47 and insert into the 
holes 742 of the portable electronic device 70. Fourth, in the 
fourth extension module 50, the piston rod 524 extends out 
from the cylinder body 522 of the air cylinder 52. The piston 
rod 524 pulls the plates 584 of the positioning elements 58 to 
cut into the cover 74 on opposite sides of the portable elec 
tronic device 70, as shoWn in FIG. 8. Fifth, the piston rod 624 
is retracted into the cylinder body 622 of the ?fth extension 
module 60. Cooperating With the restricting boards 36 of the 
second extension module 30, the piston rod 624 draWs the 
third extension module 40 by the upper connecting board 64 
to rotate about the pivot shafts 482 to a certain degree. 
Thereby, the inserting elements 45 are tilted and forces the 
cover 74 to move aWay from the main body 72 of the portable 
electronic device 70. Sixth, the air cylinder 32 is restored. The 
moving board 324 moves the extension modules 40, 50 and 
60 aWay from the portable electronic device 70. The inserting 
elements 45 and the positioning elements 58 cooperatively 
further move the cover 74 aWay from the main body 72. 
Seventh, the air cylinder 62 of the ?fth extension module 60 
is restored; then the air cylinder 52 of the third extension 
module 50 is restored. The piston rod 524 is retracted into the 
cylinder body 522. The positioning elements 58 moves the 
cover 74 up until the cover 74 meets the disengaging poles 53. 
The disengaging poles 53 separates the cover 74 from the 
positioning elements 58. The air cylinder 41 of the third 
extension module 40 is restored, that is the piston rod 414 is 
retracted into the cylinder body 412. The inserting elements 
45 move the cover 74 toWards the air cylinder 41, until the 
cover 74 meets the disengaging board 47. The disengaging 
board 47 separates the cover 74 from the inserting elements 
45. Therefore, the cover 74 falls into discharging channel 35 
of the second extension module 30, and slides to the sliding 
board 13. Finally, the air cylinder 22 of the ?rst extension 
module 20 is restored, and then the main body 12 may be 
taken out for repairs. 

Under control of the controller 108 of the automatic disas 
sembly machine 100, the air cylinders 22, 32, 41, 52 and 62 of 
the mechanical hand 104, cause the inserting elements 45 to 
cooperate With the positioning elements 58 to detach the 
cover 74 from the portable electronic device 70. Therefore, 
the automatic disassembly machine 100 may automatically 
disassemble the portable electronic device 70. It should be 
understood that, even if the portable electronic device 70 
employs a latching mechanism located on an interior of the 
cover 72, the automatic disassembly machine 100 can over 
come the connection betWeen the cover 72 and the main body 
74 by the latching mechanism. 

It is noted that the scope of the present automatic disas 
sembly machine is not limited to the embodiments described 
above. For example, the poWer source 106 can be an electrical 
source, and the air cylinders 222, 322, 412, 522 and 622 may 
be replaced With motors. 

It is believed that the present embodiments and their advan 
tages Will be understood from the foregoing description, and 
it Will be apparent that various changes may be made thereto 
Without departing from the spirit and scope of the invention or 
sacri?cing all of its material advantages, the examples here 
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6 
inbefore described merely being preferred or exemplary 
embodiments of the invention. 

What is claimed is: 
1. An automatic disassembly machine for detaching a 

cover from a main body of a portable electronic device, the 
cover de?ning a hole therein, the automatic disassembly 
machine comprising: 

a holder; 
a mechanical hand ?xed on the holder, the mechanical hand 

having an inserting element con?gured for inserting into 
the hole of the cover and lifting the cover up from the 
portable electronic device, a positioning element con 
?gured for positioning the cover, and an adjusting ele 
ment connecting With the positioning element for adjust 
ing a position of the positioning element; 

a poWer source connected to the mechanical hand for driv 
ing the mechanical hand; and 

a controller connected to the mechanical hand and the 
poWer source for respectively controlling the position 
ing element and the inserting element to detach the cover 
from the portable electronic device. 

2. The automatic disassembly machine as claimed in claim 
1, Wherein the mechanical hand comprises a ?rst extension 
module having a pressing element for ?xing the main body of 
the portable electronic device. 

3. The automatic disassembly machine as claimed in claim 
2, Wherein the mechanical hand further comprises a second 
extension module, a third extension module, a fourth exten 
sion module and a ?fth extension module, the second exten 
sion module having a moving board capable of moving the 
third extension module, the fourth extension module and the 
?fth extension module relative to the holder and the ?rst 
extension module. 

4. The automatic disassembly machine as claimed in claim 
3, Wherein the second extension module further comprises a 
sideboard, the sideboard located on the moving board, the 
sideboard rotatable connecting With the third extension mod 
ule and ?xed With the fourth extension module. 

5. The automatic disassembly machine as claimed in claim 
3, Wherein the third extension module comprises a base, and 
a hinge element, the hinge element con?gured on the base, the 
hinge element used for making the inserting element move, 
the base having a pivot shaft, the sideboard of the second 
extension module connecting With the third extension module 
at the pivot shaft. 

6. The automatic disassembly machine as claimed in claim 
5, Wherein the third extension module further comprises a 
disengaging board con?gured on the base, the disengaging 
board used for making the cover disengage from the inserting 
element. 

7. The automatic disassembly machine as claimed in claim 
6, Wherein the inserting element comprises a pinhead, the 
pinhead having a columnar portion, a tapered portion, and a 
protrusion, the protrusion located betWeen the columnar por 
tion and the tapered portion. 

8. The automatic disassembly machine as claimed in claim 
3, Wherein the fourth extension module comprises a connect 
ing board, a disengaging pole, a draWing board, the sideboard 
of the second extension module ?xed With the fourth exten 
sion module by the connecting board, the disengaging pole 
?xed to the connecting board, the draWing board located 
under the connecting board, the positioning element ?xed to 
the draWing board. 

9. The automatic disassembly machine as claimed in claim 
8, Wherein the adjusting element is ?xed to the draWing board. 
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10. The automatic disassembly machine as claimed in 
claim 3, Wherein the ?fth extension module rotatable con 
nects With second extension module and the third extension 
module respectively. 

11. The automatic disassembly machine as claimed in 
claim 3, Wherein the holder comprises a platform, a sliding 
board, a ?-shaped frame, and a platform, the platform having 
a top board, and a positioning element formed on the top 
board, the sliding board located under the top board of the 
platform, the ?-shaped frame located above the positioning 
element, the ?rst extension module con?gured on the 
?-shaped frame. 

12. The automatic disassembly machine as claimed in 
claim 3, Wherein the poWer source comprises an air pump, 
each of the extension modules comprises an air cylinder 

8 
connecting to the air pump, each air cylinder having a piston 
rod, the controller capable of controlling the piston rods of the 
air cylinders to move. 

13. The automatic disassembly machine as claimed in 
claim 3, Wherein the poWer source further comprises a plu 
rality of electromagnetic valves, the air cylinders connecting 
to the air pump by the electromagnetic valves. 

14. The automatic disassembly machine as claimed in 
claim 1, Wherein the poWer source is an electrical source. 

15. The automatic disassembly machine as claimed in 
claim 14, Wherein the mechanical hand comprises a motor 
electrically connected to the poWer source. 


